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Abstract: 

We defiiied (n+l)-ary derivations of n-ary álgebras. We described (n+l)-derivatioiis 
of simple and semisimple fmite-dimensional Filippov álgebras over algebraically 
closed field zero characteristic. We constructed new examples of non-trivial (ri + 1)- 
ary derivations of Filippov álgebras. 
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1. BBEflEHHE 

O/thhm H3 cnocoóoB o6o6m;eHHíi /nripdpepeHinipoBaHHii HBjiaeTCH á-fliicpcbepeH- 
nrrpoBaHHe. Ilofl <5-flH(p(pepeHLi;HpoBaHHeM ajireõpbi A, npn õ — cbiiKCiipoBaHHOM 
sjieMeHTe ocnoBHoro nona, mm noHHMaeM jiiiHeiÍHoe OTOÓpajKCHiie <fi : A — > A, 

TaKOe HTO flJIH npOH3BOJIBHBIX X, y Ê A BCpHO 

</>{xy) = 5(cj>{x)y + x<f>(y)). 
B CBoe BpeMH, J-flndiiicpeHirHpoBaHHfl rrayHajiiicb b paôoTax P~)-|12] . r,n,e õbijin onn- 

CaHM (5-flH(p(pepeHD;HpOBaHHH nCpBHHHBIX JIHCBMX PQ[2], nepBHHHMX ajibTepHaTHB- 

hbix ii Majibn,eBCKHx [3] ajireõp, npocTbix [5] [7J h ncpBHHHbix [3] jineBbix cynepaji- 
re6p, nojiynpocTbix kohc^ihomcphbix iíop/iaHOBbix ajireõp [5J [7] h cynepajireõp 
[H [7J [51 110) , ajire6p OiijiimnoBa Majibix pa3MepHOCTeíi h npocTMx KOHeHHOMcpHbix 
ajireõp QiijmnnoBa [12|, a TamKe npocToií TepHapHoií ajireôpM MajitneBa Mg [12] . 
B nacTHOCTH, 6mjih nocTpoeHbi npiiMepbi HeTpiiBiiajibHbix 5-/i;HdpcbepeHirHpoBaHHÍí 
fljia HexoToptix ajireõp JIh (2j [4J 111] , npocTMx ítopflaHOBbix cynepajireõp (8] 110) ii 
HeKOTopbix n-apHbix ajireõp QiuninnoBa [12J. 

B TO»ce BpeMa, á-flndicbepeHiríipoBaHrie HBjiíieTca uacTHbiM cjryHaeM KBa3ii,n,Hcb- 
(pepeHrrnpoBaHHH h o6o6m,eHHoro ^HdicbepeHiríipoBaHiiíi. Tloj\ o6o6m,eHHbiM Ai«p~ 
dpepeHn,HpoBaHHeM D mbi nomiMaeM Taxoe jniHeiÍHoe OTo6pa>KeHiie , hto cynrecTBy- 
iot jiHHefiHbie OTo6pa>KeHHH E h F, CBíraaHHbie c D ycjiOBiieM, t&khm hto ^jih 

npOH3BOJIBHBIX x,y £ A BCpHO 

D{xy)=E{x)y + xF{y). 

Ecjih BfloôaBOK k 3TOMy E = F, to D — KBa3HflH(pcpepeHn,HpoBaHHe. Tpofi- 
kh (D,E,F), r^e D — o6o6m,eHHoe /rndpcbepeHirHpoBaHHe, a E,F — CBíraamiMC 
c hum jihhchhbic OTo6pajKeHHH, Ha3biBaiOTca TepHapnbiMH /],Hcb(pepeHn,HpoBaHHa- 
mi. KBa3H^H(pdpepcHiiHpoBaHH5i, oõoõineHHbie flH(p(pepeHD;HpoBaHHH h TepriapHbic 
flndpcbepeHirHpoBaHHíi paccMaTpiiBajnicb b paõoTax [13]-[21]. B nacTHOCTH, ray^a- 
jihcb o6o6niCHHbie h TepHapHbie jrnípcpepeHirripoBaHiiH ajire6p JIh [13] , cynepajireõp 
JIh [14] , accorrnaTHBHbix ajireõp [15] 116] , o6o6rneHHbix ajireõp Ksjiii-^HKCOHa [17] , 
iiopflaHOBbix ajireõp [20] . 
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IIoHHTHe TepHapHoro ^HcpcpepeHHHpoBaHHíi p/ia óimapHoií ajire6pbi flonycKa- 
eT o6o6m,eHHe Ha oiynaft n-apHbix ajireõp. B flaHHOM cjiynae, no,n (n + 1)- 
apHbiM /],H(p(pepeHn,HpoBaHHeM n-apHOíi ajireópbi A mm no,npa3yMeBaeM TaKOH Ha- 
6op (/o, /i, . . • , f n ) £ End(A) n+1 , hto ajih npoH3BOJibHbix íci, . . . ,x n £ A BepHO 

n 

fofal, ...,X n ] = ^[Xl, ■ ■ .,fi{Xi), . . .,x„]. 

1=1 

CooTBeTCTBeHHO, p/ia [n + l)-apHoro KBa3H/i,H(p(pepeHn,HpoBaHHa Heo6xo,ii;HMO ,n,o- 

nOJIHHTejIBHO TpeÕOBaTb /l = /2 = • • • = fn- Hcho, HTO ecjiH ipi,...,ip n — Ha- 

6op 3J1GMGHTOB D,eHTpoHfla n-apHOÍt ajireõpbi A, to ipi,. .., ip n ) — aBjiaeTCíi 

(n+ l)-apHbiM ^H(p(pepeHn,HpoBaHHeM ajireõpbi A. B TO»ce BpeMH, ecjiii D — ,znicp- 
(pepeHD,HpoBaHHe n-apHOÍí ajireõpbi A, to Ha6op (D, D,. . . ,D) — (n + l)-apHoe 
/nicpcpepeHHHpoBaHHe ajireópw A. IlpHBefleHHbie flBa BEfla (n + l)-apHbix /nicpcpe- 
peHinipoBaHHH, KaK h hx jiHHeiíHbie KOMÕHHainiH, mm 6yfleM CHHTaTb TpiiBiiajiB- 
hmmh. HaHÕojibiHHH HHTepec npeflCTaBjiíieT Bonpoc HaxojKfleHHH [n + l)-apHbix 
^H(p(pepeHD;HpoBaHHH, otjihhhmx ot TpHBHajibHbix. JlerKO 3aMeTHTb cjie/ryioiHee 

yTBep>K/],eHHe. IlycTb A (aHTH)KOMMyTaTHBHaa n-apHaa ajireópa h 
(/o) fii ■ ■ ■ , fn) — (n+ l)-apHoe flHcpcpepeHHiipoBaHHe, Tor^a fljia jhoóoíí noflCTaB- 
hobkh a £ S n BepHO, hto (/ , / CT (i), . . . , f a ( n )) — (n + l)-apHoe /nicpcpepemnipoBa- 
Hiie. 

,HoKa3aTejiBCTBO. /I,OKa3aTejibCTBO flaHnoro (paKTa BbiTeicaeT H3 H3BecTHoro 
yTBepjK,a,eHHH o pa3jiojKeHHH npoH3BOjibHOií noflCTaHOBKii b npoH3Be,n,eHHe TpaHC- 
no3HHHH h OHCBHflHoro yTBepjK^eHHH jieMMbi ecjiH o — TpaHcno3HHHH. YTBepjKfle- 
Hiie flOKa3aHO. 

06o3HanHM npocTpaHCTBO flH(p<pepeHiriipoBaHHH, á-^HcpcpepeHinipoBaHHH, KBa- 

3HflH(p(pepeHn,HpOBaHHH H o6o6lHeHHMX flHípCpepeHHHpOBaHHH, COOTBGTCTBGHHO , 

nepe3 Der(A), Ders(A), QDer(A) h GDer(A). OneBHflHO, hto mm hmcgm nenoHKy 

BKJHOHeHHH 

(1) Der(A) Ç £>er 5 (A) Ç QDer(A) Ç GZ)er(^) Ç Snd(A). 

Ctoht otmgtiitb, hto ecjiH n-apHaH ajireôpa A c HeHyjieBMM yMHOJKeHneM h xa- 
paKTepncTHKa nojiH OTjiHHHa ot n — 1, to nepBoe BKjnoneHHe Bceiyja CTporoe. B 
npoTHBHOM cjiynae, b cnjiy Toro, hto TOJKflecTBeHHoe OTOÔpajKEHHe aBjieTCH ajie- 
mghtom u,eHTpoH/i,a ii i-/nicpcpepeHHHpoBaHHeM, mm nojiyHHjiH 6bi npoTHBopene- 
Hiie c onpeflejiemieM yMHO»ceHHa b ajireõpe A. IIohhtho, hto b cjiynae ÓHHapHtix 
ajireôp orpaHHneHHe Ha xapaKTepncTHKy nojia HBjiaeTCH He cymecTBeHHbiM. 5íc- 
ho, hto KajK^aa H3 ajireôp Der (A), Ders(A), QDer(A) h GDer(A) othochtcjibho 
KOMMyTaTopHoro yMHOJKeHHa CTaHOBHTca ajireópoii JIh. IlycTb Ann(GDer(A)) - 
aHHyjiaTop ajireôpbi JIh oôoômeHHbix flH(p(pepeHH,HpoBaHHH ajireópbi A. Otmcthm, 
hto Ann{GDer(A)) He TpHBnajieH. ,3,eHCTBHTe,n:bHO, TaM jie?KaT OTOÔpajKeHHH BH/i,a 
a ■ id, Tflfi a — ajieMeHT ocHOBHoro nojia. 06o3HanHM 

A(A) = GDer(A)/Ann(GDer(A)). 

TaKJKe Hac 6yn,eT HHTepecoBaTb CTpyKTypa ajireõpti JIh A(A). (n + l)-ApHbie AH(p- 
cpepeHH,HpoBaHHa HCCjieflOBajiHCb b paôoTe [?], r^,e õbijih onHcaHbi 4-apHbie h 0606- 
meHHbie flHcpcpepeHHiipoBaHHH TepHapHOH ajireGpbi Majibu,eBa M$. B nacTHOCTH, 
6bijio noKa3aHO, hto A(Ms) — B3. 
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Ochobhoh nejibio flaHHOii paõoTbi, pe3yjibTaTbi KOTopoii aHHOHCiipoBaHbi b |21| . 
HBjiaeTCH HCCjie^OBaHHe oõoõmeHHbix h (n + l)-apHbix JiHcpcpepeHHHpoBaHHH npo- 
ctmx KOHeHHOMepHbix n-apHbix ajireõp QHjiHnnoBa Ha^ ajireópaiinecKii 3aMKHy- 
tmm nojieM xapaKTepacTHKH Hyjib. B paõoTe ,n,aHO nojiHoe oníicamie KBa3HflH(pcpe- 

pCHHHpOBaHHH. OÕOÕlHeHHMX JTHCpCpepCHHHpOBaHHH h (n + l)-apHbix jjHcpcpepeHHH- 

poBaHiiii flanHbix ajire6p. B HTore, c iicnojib30BaHiiGM pe3yjibTaTOB [12) . mm HMeeM, 
hto pjisi npocToii KOHeHHOMepHoií ajireõpbi OnjiHnnoBa A Hafl ajireõpaHnecKH 3a- 
MKHyTbiM nojieM xapaKTepHCTHKH Hyjib uenoHKa bkjiiohghiiíí ((T) hmgst cjiejiyioiHHH 

BHfl 

Der (A) C Der s (A) C QDer(A) = GDer(A) = End{A), 

to ecTb, b nocjieflHHx flByx cjiynaHx y Hac Ha6jno,n,aeTCíi paBGHCTBO , a ocTajibHbic 
Bce BKjiiOHeHHH CTporHe. KaK cjie,n,CTBiie, mm nojiy^aeM omicaHne (n + l)-apHbix 
jrncpcpepeHHHpoBaHHH nojiynpocTbix KOHeHHOMepHbix ajireõp OnjiannoBa (He hbjih- 
ioihhxch npocTMMH) Hafl ajireõpaHnecKH 3aMKHyTHM nojieM xapaKTepHCTHKH Hyjib, 
pjisi KOTopbix nenoHKa bkjhohchhh ([lj HMeeT cjiejryioiHHH bh^ 

Der(A) C Der s (A) C QDer(A) = GDer(A) C End(A). 

2. OCHOBHblE JIEMMbl. 

Ajireópoií OnjiHnnoBa, onpeflejieHHe KOTopofi noHBjraeTCH b [22!, Ha3MBaeTCH 
ajireôpa L c oflHoii aHTiiKOMMyTaTHBHOH rí-apHOH onepairHeií [ari, . . . ,x n ], ynpBjie- 

TBOpíHOIHeíí TOJKfleCTBy 

n 

[[xi, . . .,x n ],y 2 , ...,y n ] = y^jxi, • ■ ■ , [xí,V2, ■ ■ -,Vn], ■ ■ -,x n ]- 

i=l 

IlpHMepoM (n 4- l)-MepHOii n-apHoii ajireõpbi OnjiHnnoBa HBjiHeTCH ajireõpa, 
KOTopyro mm 6yn,eM oõosHanaTb A n+Í . H3BecTHO, hto b A n+ i momo Bbi6paTb 
6a3HC 

{e} = {ei, . . . ,e„+i} 
co cjieflyromeít Ta6jiHu,eít yMHOJKenHa: 

[e 1 ,...,ê I ,...,e n+1 ] = (-l)"+ I+1 eí , 

r^e nepe3 êj o6o3HaHaeTCH OTcyTCTBHe ajieMeHTa b n-apHOM npoH3Bejj,eHHH. KaK 
6mjio OTMeneHO b paõoTe |23| . ajireõpaMii rana A n+ i HCHepnbiBaiOTCH Bce npocTbie 
KOHeHHOMepHbie n-apnbie ajireõpbi OnjiannoBa Hafl ajireôpannecKa 3aMKHyTMM no- 
jieM xapaKTepHCTHKH Hyjib. 

JleMMa 1. IlycTb A = (ojj), rjj,e aa — 0, — MaTpnua jiHHeiÍHoro npeo6pa30BaHHH 
/o m JS = — ^4 T — MaTpnn,a jiHHeiÍHoro npeo6pa30BaHHH /, Tor,a,a (/o, /,...,/) - 
(n + l)-apHoe /nicpcpepeHHHpoBaHHC n-apHoil ajire6pbi A n +±. 

^OKaaaTejitcTBO. ,U,ocTaTOHH0 3aMeTHTb, ^ito BbinojiHeHa cneflyiomaíi nenoHKa 
paBencTB 

n+l 

(-l)" +i+1 /o[ei, • ■ ■ ,êi, . . . ,e„+i] = f (ei) = ^ agej = 

í'=i 

n+l 

^(_ 1 )n+i+l „[ eij . . . ; ê J; . . . , e„+i] = 
i=l 
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n+1 n+1 

^(_ 1 )"+*+i[ ei5 a jk e k , . . . , êi, . . . , e„+i] = 

j=l fc=l 

S v ' 

3 

n+1 

{ - ir +i+iJ2[ei,...,f(e j ),...,ê i ,...,e n+1 }. 
A TaKace, hto nenonica paBGHCTB 

[f(e l ),e l ,e il ,. ..,e in _ 2 ] + [e i; / (e;), e l% , . . .,e in _ 2 ] + . . . + [e^e^e^, . . . ,/(e, n _ 2 )] = 

BbinojiHHeTCH b CHjiy Toro, hto jieBoe n npaBoe BbipajKeHiia b nenoHKe paBHbi Hy- 
jiio. 5Icho, hto ecjiH cpeflH Haít^eTCH hh^ckc, coBna,n,aioinHH c i, to nenonica 
paBeHCTB He HapyinaeTca. JleMMa ,ii;0Ka3aHa. 

IJ^ajiee, npon3BOjitHoro BeKTopa v nepe3 v\ ei mm 6yn,eM o6o3HaHaTb Koscp- 
cpHnneHT npii BeKTope a b ero pa3Jic»KCHHH no 6a3ncy {e}. 

JleMMa 2. EtycTb (/ , /1, • ■ • , /«) — (n+l)-apHoe/ni(p<pepeHinrpoBaHne n-apHOH 
ajireSpbi A n+ i, TORn,a 

(/o, /1, ■•■,/«) = Í9o,9,---,9) + (/o./*.- ■•»/«). 
rfle / 7 *(e i )| ei = /*(e,) h ffo(e»)| ei = ff(ei)| ei = 0. 

,HoKa3aTejiBCTBO. Otmcthm, hto ecjiH ik = i m = h to 

/O ) • ■ • ) e ífe 7 • • • I e Í m 7 • ' • 7 e Í re ] ^ ^ 7 ' • ' 7 fj ( e tj ) 7 ' • ' 7 6 Í„] 

7 ' ' • 7 fk ( e Ífc ) 7 ' • ' 7 e í m 7 ' • ' 7 [&Íl 7 ' • ' 7 e ífe 7 ■ • ■ 7 fm ( e Í m )l • ' • 7 6 Í„] 7 

to ecTb, 

(^í) fni (^í) 7 ^íl 7 • • • 7 ^ifc 7 ■ • • 7 ^«tti 7 ' ■ * 7 ^Í n ] ^* 

H3MeHHH HH^eKCbi k h m, a Taitsce mhojkcctbo / = {z;} C {!,..., n + 1}, r,u;c 

|7| = n — 1, Mbl M05KGM nOJiyHHTb, HTO flJIH npOH3BOJIBHBIX k H 772, a TaiC-KB flJIH 
j 7^ í BCpHO 

(/fe(e,) - /m(ei))|e á = 0. 

IlycTb A = (dij) — MaTpnna npeo6pa30BaHHH /o h B k = (bij) — MaTpnna 
npeo6pa30BaHHH fk- lio ,zi;0K:a3aHH0My BMine, Mbi mojkgm CHHTaTb, hto b\ d - = bij 
npH i ^ j. Toiyia, 

(-l)»+<+ 1 / (e i ) = / [ ei ,...,ê j) ...,e n+ i] = 
^[e 1 ,...,/ j (e J ),...,ê i ,...,e„ +1 ] = (-l)" +í+1 I £ b k kk \ e, + £ {-l) n+i b jiej , 

3 \k,k=íi J 

to ecTb dij = —bji, npn i =/= j. IlycTb A* MaTpni^a, cocTaBjieHHaa H3 sjicmghtob 
MaTpHD,bi A c HyjieBbiMH sjieMeHTaMH no flnaroHajiH h go jihhgíihoc OTOÔpajKeHne 
c MaTpHi^eíí A*. Cootbgtctbghho, B* MaTpHn,a, cocTaBjieHHaa: H3 ajieMeHTOB MaT- 
Phd;ijI Bk, c HyjieBbiMH ajieMeHTaMH no ^naroHajin n g jinHeimoe OTOÓpajKeHne c 
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MaTpHu,eH B* . CoraacHO jieMMe 1, (go,g, ■ ■ ■ ,g) — (n + l)-apHoe /nicpcpepeHHHpo- 
BaHne ajireõpBi A n +i- TaKiiM o6pa30M, pa3H0CTb 

(/0)/l, • • - j/n) — (90)5) • • • ,9) = (/oi/Íj • • • >/n) 

6ya;eT hbjihtbch (n + l)-apHbiM fliicptpcpeHHHpoBaHHeM, iyje KajKflbiíí sjieMeHT 
b 6a3Hce {e} HMeeT /niaroHajibHyio MaTpHiry jiimciiHoro npeo6pa30BaHiiH, to ecTí>, 
yAOBjieTBopaeT ycjiOBHio jicmmm. JleMMa ^0Ka3aHa. 

JleMMa 3. B TepMimax jieMMti 2, BepHO 

(/o)/*> ■■■Jn) = C^2 h j ■ M,hi ■ id, . . . ,h n ■ id) + (do, d,,. .,d). 

,Z^OKa3aTejibCTBO. Bya;eM CHirraTb, hto f*(ej) = f\e.j- 5ícho, hto 

Ç£f? +1 -Mj? +1 -id,...,fz +1 -id) 

HBjiaeTCH (n + l)-apHMM /HicpcpepeHHHpoBaHHeM, KOTopoe Mbi 6yfleM oóosHaiaTb 
(y~] hj ■ id, hi ■ id, . . . , h n ■ id). PaccMOTpiiM pa3H0CTb (n + l)-apHMx flHepcpepeHini- 
poBaHiiíi (/q , /*,..., /*) h Ç^2 hj ■ id, h\ ■ id, . . . , h n ■ id). IIojiyHeHHoe (n + l)-apHoe 
,in«pcpepeHHHpoBaHHe oócGHaHHM (do, d\, . . . , d n ), iyje di(ej) = d\ej h di(e n +i) = 0. 

Jllííí HarjIHflHOCTH MM MOJKeM 3aiIHCaTb KOSCpCpHHHCHTbl d\ B BHfle MaTpHIXM 



(2) 



/ 


4 


d\ . 


. <" 2 




d r { 


d? +1 


= \ 




4 


dl 


d n 2 ~ 2 


dr 1 


d r i 


d^ +1 


= 






dU 


m-2 
"n-3 


m-l 
u n-3 


án-3 




= 




d 1 

"n-2 


dl- 2 ■ 


m-2 
■ "n-2 


m-l 
"n-2 


JTÍ 

"n-2 


jn+1 
"n-2 


= 




d 1 

"n-l 


d 2 

"n-l 


m-2 
"n-l 


m-l 
"n-l 


d™ 

"n-l 


d n n + -\ 


= 


V 


dl 


dl 


d"" 2 

"n 


d™ -1 

"n 


d" 

"n 


d n n +1 


= j 



Otmcthm, hto 

= d [ei, . . . ,e k , ■ ■ ■ ,e m , . . . ,e n ] + d [ei, . . . , e m , ...,e k ,..., e„] = 

(d£ + d™-d fc m -dfe>„ + i, 

TO eCTB 

(3) d k k + d2 = d™ + dl, r A ek,m<n. 
AHajiorHHHO mm MO>KeM nojiyHHTb 

= do[e 2 , . . . , efe, . . . , e m , . . . , e n+ i] + d [e2, . . . , e m , . . . ,e k , ■ ■ ■ , e n+ \] — 

(-ín^-i+Ci-c-i-dtiK 

to ecTt, 

(4) <4_ x + djJLi - C-i + 4-1, m,k>2. 

5Icho, hto 3HaneHHH b BbipajKeHHHx ([3][4]) o6pa3yiOT BepiniiHbi KBaflpaTa b MaT- 
pane ^ c fliiaroHajibio jiejKameíi Ha fliiaroHajiii MaTpnHM, jihôo Ha noóoHHOíi /nia- 
roHajiH. 

OcTajiocb noKa3aTb, hto di = . . . = d n . JXjir SToro Heo6xo,n,HMO noKa3aTb, hto 
Pflsi npoH3BOjn>Horo j BepHO d\ = d 3 k . Otmcthm, hto b cnjiy mm hmcgm 

d™_ 1 =d™,m>2. 
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OTKy^a, no (J3| 11 = d™, mh nojiynnM <i™ 1 = <i™_}. Tenept 3êlmgthm, hto 



m-1 _ m-2 
"n-2 — u n-2 



h BepHO ycjiOBHe cneflOBaTejibHO 



u n-l — u n-l- 



ATl—l _ -2 

OTCK>,n,a H Q, BH^IIM 



J " _ An _ jn 
"?i-2 — u n-l — %■ 



IIocjieflHee, c yneTOM ©, BjieneT 

"n-2 — "ri 

IIpo^,oji>KaH fleíicTOBOBaTb aHajiorHHHbiM o6pa30M, mh nojiyHiiM, hto pjisi npora- 
BOjibHoro j BepHO d\ — d 3 k , to ecTb TpeôyeMoe. JleMMa ^0Ka3aHa. 

3. OCHOBHblE PE3YJIbTATBl. 

Tenepb 3aMeTHM, hto ecjiH (f , />•-•>/) — (n+l)-apHoe /nKpcpepeHinipoBaHHe n- 
apHoii ajireõpbi A n+ i, r,n,e KajKfloe H3 OTo6pa:aceHHH /o h / Ha 6a3HCHbix sjieivreHTax 
AeftcTByeT xax / (eí) = /^/(ei) = /je*, to 

n+1 

= (-l)" +1+ 7o[ei, . • . , êi, . . . , en+i] = £ - /^e,. 
OTKyn,a nojiynaeM, hto 

/o = / , fj ~ .A i 



h, cjieflOBaTejibHO. 

j i 

IIojiyHeHHbie pe3yjibTaTbi, ^aiOT 

(5) /^^E/o-zô- 

j 

To ecTb, OTo6pa»ceHHe / o,n,H03HaHHO onpeflejiHeTca H3 BH^a OTo6pa:aceHHH fo h 
npoH3BOjn>Hoe OTo6pa>KCHHe /o, TaKoe hto /o( e i) = /o e í sa^aeT (n + l)-apHoe 
/nicpcpepeHHiipoBaHHe {fo, f, ■ ■ ■ , f), r^e / h / CBsraaHM nocpe,n,CTBOM cooTHOineHHa 
([S]). TaKHM o6pa30M, hcxo/jh h3 nojiyneHHoro h jieMMM 1, mm hmggm 

TeopeMa 4. IlycTt A — npocTaa KOHeHHOMepHaa ajireõpa OajiHnnoBa Ha,n, an- 
reôpaHnecKH 3aMKHyTbiM nojieM xapaKTcpiiCTHKH Hyjib. Tor/ja A(A) = sl n+ i. 

IlojiyHeHHbie pe3yjibTaTbi mm mojkbm no,zi,MTO}KHTb b cneflyioiHeií TeopeMe. 

TeopeMa 5. IlycTb (fo, /i, . . . , f n ) — (n + l)-apHoe flHcpepepeHHiipoBaHiie npo- 
ctoíí KOHeHHOMepHoii n-apHOíi ajireõpbi OnjiHnnoBa Hafl ajireSpannecRH 3aMKHy- 
tí>im nojieM xapaKTepncTHKH Hyjib, TOiyja 

n 

(fo, fi, ■ ■ ■ , fn) = h J ' id > hi-id,..., h„ ■ id) + (d , d,..., d) 
h [do] T + [d] = 0, iyje [do], [d] — MaTpHUM jiHHeiÍHbix OTo6pa»ceHHH do, d. 
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OTMeTHM, hto H3 TeopeMM 5 jierKO nojiynaeTCíi onncaHHe ô- 
/nicpcpepeHHHpoBaHHH npocTbix KOHenHOMepHbix ajire6p OnjiannoBa Hafl aji- 
reôpaHnecKH 3aMKHyTMM nojieM xapaKTepiiCTHKii Hynb, KOTopbie corjiacyiOTCH c 
pe3yjiKraTaMH |12j . 

TeopeMa 6. HycTb (/ , / 1; . . . , f n ) — (n + l)-apHoe /nicpcpepeHHHpoBaHHC no- 
jiynpocToii kohchhomgphoh n-apHOít ajireõpbi <J>HjiHnnoBa A Ha^ ajireõpaHnecKH 
3aMKHyTbiM nojieM xapaKTepHCTHKH Hyjib, Tor,n,a A = ©* =1 ii, r^e li — npocToií 
Hfleaji ajireôpbi A h 

1) MIí)QIí-, 

2) MaTpiin,bi jiHHCíÍHbix OTOÔpajKCHHii /j b noflxo^ameM 6a3Hce hmciot õjiohho- 
/HíaroHajibHbiií bh,h„ iyje KajKflbiH KBaflpaTHbiií 6jiok iiMeeT pa3MepH0CTb n + 1 h 
CTpoHTCH HexoflH H3 onHcaHHH cooTBeTCTByiomero (íi + l)-apnoro /nicpcpepeHHiipo- 
BaHHH npocToií ajireõpbi ©HjinnnoBa Jj nocpeflCTBOM TeopeMbi 5, to ecTb b no,n;xo- 
flan;eM 6a3Hce 

n 

(/o, /i, •••,/«) = (^/i^/n,...,/^) + (d Q , d,..., d), 

3 = 1 



N = 



H [d ] T + = 0. 



V ... h\E n+ _ 

3/i;ecb nofl no,n;pa3yMeBaeTca: e/n-iHHiHaa MaTpnna pa3Mepa n + 1, a nepe3 [P] 

o6o3HaHeHa MaTpnna jiHHCiÍHoro npeo6pa30BaHHH P. 

,Z^OKa3aTejibCTBO. CorjiacHO pe3yjibTaTaM [23 1, A = ®l =1 Ii, iyje li — npocToií 
Hfleaji ajireõpbi A ii 7j = A„ + i. 

IlycTb A = 7 © J, r/i,e J — npocToií H^eaji, a / — npHMaa cyMMa HeKOToporo 
KOjiHnecTBa HfleajiOB H30Mop<pHbix J. Tor/i,a fljia sjigmghtob ifc G I BepHO 

/o[*i,.--,*n] = X^t* 1 ' ' ■ • >/*(**)> ■ ■ • >Vl e J - 

YHHTbiBaH KjiaccHcpHKaHino npocTbix KOHenHOMepHbix ajire6p OnjiHnnoBa [23J h 
CTpyKTypy ajire6pbi .A n _|_i, mm Moxeii 3aKjnoHHTb, hto /o(-0 Ç I. ^onycTHM, hto 
Pjir HeKOToporo t BepHO ft{I)\j ^ 0. Tor,a,a 

o = f [j, . . . , j, i, j, . . . , J] = [j, . . . , j, mi), J, . . . , J], 

to ecTb, ft{I)\j Hfleaji b J. OTKyn,a cjieflyeT, hto jih6o /*(/) Ç I, jihôo ft(I)\j = J- 
B CHjiy Toro, hto ajire6pa J hbjihctch npocToií h, cjieflOBaTejibno, He HBjiHeTCH 
HiijibnoTeHTHoií, to BTopoft cjryHaií He B03MOJKeH. TaKHM o6pa30M, mm noKa3ajiH, 
hto BbinojiHeHO ycjiOBne 1. 

fljiH ,n,OKa3aTejibCTBa BToporo ycjiOBHH TeopeMbi BbiõepeM 6a3HC ajireõpbi A KaK 
o6T>e^HHeHHe 6a3HCOB HaM ^ocTaTOHHO paccMOTpeTb orpaHHneHHe OTOÓpajKC- 
hhíí f t Ha li h BOcnojib30BaTbca TeopeMOíi 5. TeopeMa ,n,OKa3aHa. 

H3 TeopeM 4 h 6 jierKO nojiyHaeTca 

TeopeMa 7. IlycTb A — nojiynpocTaa KOHenHOMepHaa n-apHaa ajireópa <J>h- 
jrannoBa Ha^ ajireópannecRH 3aMKHyTMM nojieM xapaKTepHCTHKH Hyjib, Tor,n,a 
A(A) = ®sl n+1 . 



cS 



YnuTtiBaa pe3yjii>TaTM TeopeM 5 h 7, a Taitsce [13] . mí>i MoaceM ccpopMyjiiipoBaTt 
cjieflypouryio rHnoTe3y. 

rnnoTe3a. Ecjih n-apHaa ajireõpa OiijiiinnoBa oôjraflaeT cbohctbom 
GDer(A) — End(A), to jihóo ee pa3MepHOCTB He Bbiuie HeM n, jihõo ona 
npocTaa (n + 1)-Mepnaa ajireõpa A n+ i. 

B 3aKjiiOHCHHe, aBTop BBipa»caeT ójiaroflapHOCTt npotp. B. H. }Kejia6iiHy, npocp. 
A. n. IlojKH^aeBy n npocp. n. C. KojiecHiiKOBy 3a BHiiMaHiie k paôoTe h KOHCTpyK- 

THBHbie 3aMeHaHHH. 
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